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Pasiphae Lab

Pasiphae is a research unit of the Electrical and

Computer Engineering Department at the Hellenic =
Mediterranean University (HMU) JZ>

Development
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Pasiphae Lab Activities

Active in Computer
Networks

© Cybersecurity

© Emergency
Communication
Networks

© loT ecosystem etc.

Participates in
European and
national projects

© Development of
software and
digital
applications

© Technical
supervision

Development of
technologies

To contribute to the
provision of equal
opportunities to all
people regardless of
their age, their gender,
their capabilities, or
the geographical area
in which they are
located




Data Science

Overview | Applications



Data Science Overview

Data science deals with vast
volumes of data using modern
tools and techniques to find
unseen patterns, derive
meaningful information, and
make business decisions.




Data Science Applications

A A o

Healthcare

Gaming

Image Recognition
Recommendation Systems
Logistics

Fraud Detection

10.
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Internet Search
Speech Recognition
Targeted Advertising
Airline Route Planning
Augmented Reality



FAIR Data

Overview | Principles



FAIR Overview

FAIR Data! refer to the
principles defined in 2016 by
a consortium of scientists
and organizations

[1] Wilkinson MD, Dumontier M, Aalbersberg IJ, et al. The FAIR Guiding Principles for scientific data management and stewardship
[published correction appears inSci Data. 2019 Mar 19;6(1):6]. Sci Data. 2016;3:160018. Published 2016 Mar 15. doi:10.1038/sdata.2016.18 10



FAIR Guiding Principles a2

Q &
Findability Accessibility

Data and metadata must be
accessible, possibly with
auhentication and authorization

Data and metadata must be easy
to find by both humans and

computers. infrastructures.
Ay

& &

Interoperability Reusability

Data and metadata must be well-
described so that they can be
replicated and/or combined in
diferent settings.

Data and metadata must
interoperate with applications or
workflows for analysis, storage and
processing.
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FAIR Guiding Principles @2
Findability Accessibility

F1 Globally persistent F2 |Rich metadata along
and unique identifier F3 | with identifiers

A1 | Open and free standardized Authentication
A1.1| communications protocol A1.2

and
authorization
for access

Metadata available even when
datais no longer available

F4 Indexed in a
searchable resource

(Meta) data are richly described with relevant

11 | (Meta) data use broadly applicable language @% R

attributes
(Meta) data use .
vocabulary that g\:i?f?edda::flenrzl:gees Data (Meta) data are (Meta) data meet
follows FAIR R1.1|usage R1.2 assogiated with R1. domain—r'elevant
principles to other (meta) data licence detailed community
provenance standards
Reusability

Interoperability
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https://www.qo-fair.org/fair-principles/




Digital Repositories

Overview
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Digital Repositories Overview

© Digital repository is a
collection of systems and
services that store, manage,
display, retrieve, and reuse
digital objects?.

© Open repositories can make
knowledge more accessible,
discoverable, mineable,
interoperable, and
permanently available

[2] Pinfield, S., Saltery J., Bath, P.A., Hubbard, B., Millington, P., Anders, J.H. and Hussain, A. (2014), “Open access repositories worldwide,
2005-2012: past growth, current characteristics, and future possibilities”, Journal of the Association for Information Science andl
Technology, Vol. 65 No. 12, pp. 2404-2421
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The EMERGE Project

Overview
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Emerge Overview [
— Emerging Printed Electronics Research Infrastructure

——()

Emerging Printed Electronics Research Infrastructure (EMERGE)® is a
pioneer research infrastructure supporting comprehensive user projects
for leading-edge multi-and-trans-disciplinary research on sustainable
Flexible Large-Area Printed Electronics and Photonics (FLAPEP).

Among others, Emerge will provide:
© To use atechnology toolkit for the knowledge domain

© To create a state-of-the-art repository based on real-time feedback to
bring best practices and knowledge sharing together in one place

[3] https://emerge-infrastructure.eu 16




KBest Platform

Overview | Conceptual Diagram |
Architecture Diagram
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KBest Platform Overview

©

Knowledge and Best Practice Hub (KBest) is the platform that will enable
Emerge to create a repository that will store all domain-specific data, that
relate to the printing procedures acquired within the project

KBest will include long-term preservation and curation for all the data. It
will enable all the needed tools to allow users to search, discover and
retrieve them.

The online data analysis tools will allow quality to be maintained, add
value to the data, and provide the means for data re-use over time.

KBest will include a repository which will contain data relating to design,
modelling, and simulation experiments, material synthesis and
characterization, prototypes fabrication experiments, and test, validation,
and characterization of demonstrators.

18



KBest Platform Conceptual Diagram
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KBest Platform Architecture Diagram

Front End

Back End

Presentation Layer User Interface
S e e R R AR R R R R SRR R E S S S SR EEEEEEERENRB RN AARA e r s s s e msesaen .-Il".Il..l.ll.lllllllllll'llllllllllll'.l...Il
- Authorizaﬁori,-:t\umentication Data Analysis
Application Layer ' g ( KBest Management A, 3rd Party Components

I

Data Layer [ Data Repository
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Data Repository

Experiment Structure | Experiment
Data Structure

21



Example Structure of

an Experiment Process
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Experiment Data Structure of the Experiment Process in the
DR
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Emerge Mock-ups

Main Page | New Experiment Page |
Analytics Page
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SEMERGE  «

ZQ search Search

‘ My Experiments Select process Category

A" New Experiment
Mg Analyi

4 Analytics
‘ Notifications.

* Account & Settings Materials synthesis and Prototype fabrication

ink/paste formulation

Main Page UI Mock-up

View of the main page with the available actions (left) o



QEM ERGE « ‘ English (eng) . @

ZQ search New Experiment

1 My Experiments 0 General info e Input —— — o ProcessSteps ———————————— o Output — e Add

/'q/ Analytics -

,., Notifications \ General ‘

* Account & Settings Notation N No of materials Notation N No of crystaline materials Notation 3 No of solvents
Notation I GridSpacing Notation rid
Notatior : nitial film blend ratio
Notation H Grid Spacing . Notation ] Grid Size ‘ .
Notation : emperature Notation : Density . Notat foral | .
Notation Den . Notati foral | .
’ Thermodynamics
’ Kinetics

[I0I0

‘ Fluid Mechanics

Clear this page

New Experiment Ul Mock-up

View of creation and upload of a new experiment
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Analytics UI Mock-up

View of a stored experiment with detailed descriptions and analytics
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Thanks!

Any questions?

Presenter:

Mrs. Konstantina Pityanou

k.pityanou@pasiphae.eu

Lab Technical Manager:
Dr. Evangelos Markakis

markakis@pasiphae.eu
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FastAPI + ArangoDB @ FastAPl o<
ArangoDB

© Among many RestAPl frameworks, FastAPI* was
selected to be used in the KBest platform because its
fast performance and high scalability.

© Due to its fast deployment, high performance, variety
in node properties and powerful query language, the
python driver of ArangoDB> was chosen as the graph-
based database with which the Data Repository (DR) of
the KBest platform would be developed.

[4] https://fastapi.tiangolo.com/
[5] https://qgithub.com/ArangoDB-Community/python-arango

works_in

lives_in

lives_in

works_in
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